Activation of heat shock transcription factors by delta 12-prostaglandin J2 and its inhibition by intracellular glutathione.
We recently showed that delta 12-prostaglandin (PG) J2 bound to the thiol groups of nuclear proteins and stimulated the synthesis of a 67-kDa heat shock protein (HSP) in porcine aortic endothelial cells, and that intracellular glutathione (GSH) blocked this binding and HSP induction (Koizumi et al., Biochem Pharmacol 44: 1597-1602, 1992). In the present study, we examined the molecular mechanism underlying the induction of HSP by delta 12-PGJ2. Treatment of cells with delta 12-PGJ2 induced the activation of heat shock transcription factors (HSF) in a time- and concentration-dependent manner. Cycloheximide pretreatment inhibited this activation. Treatment of cells with buthionine sulfoximine, an inhibitor of GSH synthesis, depleted the intracellular GSH and enhanced the activation of HSF by delta 12-PGJ2, but treatment with GSH increased the intracellular GSH level and thus reduced the activation. Moreover, the thiol-reactive agents arsenite and diethylmaleate also induced the activation of HSF, and this activation was inhibited by GSH treatment and enhanced by buthionine sulfoximine treatment. These results taken together suggest that delta 12-PGJ2 binds to the thiol groups of nuclear proteins and activates HSF, leading to the synthesis of the 67-kDa HSP.